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COMPLETE SPECIFICATION 

Dyeing and Printing witli Reactive Dyes 



We, Westminster Bank Limited, of 41, 
Lothbury, London, E.C.2, a British Company, 
do hereby declare the invention, for whidi we 
pray that a patent may be granted to us, and 
the method by whidi it is to be performed, 
to be particularly described in and by the 
following statement: — 



This invention relates to a {process for the 
dydng and printing of ceilulosic textile mate- 
rials with reactive dyes, which are applied at 
15— 40°C and fixed at 15— 40oc in an alka- 
line medium. The process consists in the use 
of a reactive dye of moderate substantivity 
which contains a dichloropydmidyl-5-carbo- 
nyl-group of the formula 
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or a radical of the formula 
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whereui X represents a halogen-substituted bridge member of the U-diazine series, e.g. 
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Y represents an oxygen atom or an imino 
group, which may be alkylated, represents 
— NHa, and 

and Eg each represent metfaji or Rs and 
Ro togedicr with N ftom a pyrrolidyl or 
piperidylradical (when Y represents an osEygeii 
atom the quatemation can be effected in the 
fi^ag both itself) or a radkal of die formula 
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wherein 

V represents an oxygen or sulphur atom .(»r a 
si±stitiited or nnsubsdtuted miino group, w 
represents hydrogen or a subsdmted or unsub- 

15 stituted alkyl, aiilkyl, cydoalkyi or aryl radi- 
cal, and Ri, Rg and Rj have the meanings 
asoibed to them abov^ being a reactive dye 
whose content of hydrolysis rate at the fixing 
temperature and at a pH value of 10.5 is 

20 greater than 5X1D~* min. ""^ and carrying 
out the fixation in the pH range of from 8 
to 14. - _ 

As reacdve dyes of moderate std)5tantLvity 
are imderstood dyes which in 60 minutes in 

25 the presence of 30 grams of sodium chloride 
per liter have a drawing capacity of at least 
20% on imercerised cotton, die temperature 
being SO^C and the liquor ratio 1:30; the 
drawing capacity is determined with a dye 

30 soludon wMdi, diluted 1:25, has an optical 
density of 0.5 at a layer thic^ess of 10mm, 
the measurement being made coiorin^tcically 
at the absorption jnaTrimiim. 
The cellulosic texdles which can be dyed or 

35 printed by the process may be filaments, loose 
fibres or wovien or knitted fabrics of natural 
cellulose, e.g. of cottoa, mercerised cotton or 
linen, or of regeneratea cellulose^ e.g. visa>se 
filament or staple fibre, cuprammoninm rayon, 

40 or blended yams or fabrics or other ardcles 
OKQposed of one of die aforenamed fifar^ 
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and a natural or synthetic polyamide fibre, 
e.g. wool, silk, nylon, or a pdyester or acrylic 
fibre. After the application of the padding 
liquor or printing paste, the goods can be dried 45 
bdfore fii^on, 3 qesrred] 

Fixation of the ai^lied padding liquor or 
printing paste is accomplished in 5 — 60 
seconds, or preferably 5 — 10 seconds, and pre- 
ferably it is carried out continuously, for in- 50 
stance on roller vats, chemical pads, or similar 
equi{Hnent witii provision for impregnation and 
expression di the fixing liquor. The dyeing and 
printiag of the aforenamed textile materials 
can be carried out by the conventional 55 
methods. The fixation liquor is adjusted to a 
pH value of 8 — 14, or preferably S.5 — 12.5.* 

The fixation liquor a)ntains a compound 
or a mixture (rf compounds or alkaline reacdiHi, . 
e.g. sodium metasdicate, sodium carbonate 60 
potassumi carbonate^ sodimn hydroxide;, potas- 
sium'hydroxide, lithium hydroxide, tzisodimn 
phosphate;, sodium potassium silicate in 
whidi the molecular ratio of Si02:Na20 or 
KaO is 2—3.5:1, or preferably 3,3:1, so- 65 
called sodium water glass. It is advisable to 
introduce an. air passage of 2 seconds to 2 
minutes after padding ^d before and/or after 
fixation. The process is suitable for jioducing 
dyeings and prints in all depths. For example, 70 
a printing paste may contain 0.01 to 100 parts 
of dye per 1000 parts of the paste, or prefer- 
ably 5 to 40 parts per 1000 parts, paste. The . 
commonly used printing assistants and other 
agents can be added to the pastes, for ex- 75 
ampl^ solvents (such as urea, thiodiethylene 
glycol, butyl carbitol and glycerine), thicken- 
ing agents, fluorescent brightening aigents, 
leveling agents, and wetting agents^ Suitable 
thickening agents are gum tr^canth, locust 80 
bean gum and its derivatives, sodium alginates, 
■Starch and istarch derivatives. The padding 
liquors also can contain the standard assis- 
tants, for example wetting and levelling agents. 
The padding liquors can be prepared with 85 
1 — 100 parts, or preferably 10—50 parts of 
dye for 1000 parts of the liquor. The textile 
material is padded and es^ressed to a pick- 
up of 40—180%, or preferably 60—80%. 
With the new process bright, deep dyeings 90 
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and prints can be produced on the above- 
mentioned substrates which are outstandingly 
fast to wet treatments such as washing, per- 
spiration, water, sea water, alkaU, scrooping, 

5 and to gas fumes, rubbing, sublimation, pleat- 
pressing, decatising and solvents. The 
light fastness too is very good. 

These good wet fastness properties ate due 
to the formation of a stable chemical linkage 

10 between the dye molecule and the cellulose 
molecule. Often the entire amount (rf dye 
applied does not take part in the chemical 
reaction with the substrate, and the proportion 
of imfixed dye is then removed by suitable 

15 operations such as rinsing and/or soaping, if 
necessary at high temperatures, for which pur- 
pose synthetic detergents may be used, such 
as alkylaryl-sulphonates, e.g. sodium dwlecyl- 
benrene-sulphonate, alkyl sulfates, e.g. sodium 

20 lauryl-, cetyl- or oleyl-sulphate, alkylpolygjy- 
coi ethers, and xnono^ or di-alkylphenylpoly- 
glycol ethers whidi may be sulphated or car- 
boxymethylated, e.g. sodium laurylpolyglycd 
edier sulphates. The textile material can alter- 

25 natively be padded or printed widi an acid or 
neutral padding liquor or printing paste, and 
then expressed, dried if necessary, and over- 
padded with a liquor of alkaline reaction. The 
dye is then fixed at a pH value ctf 8 — 14, or 

30 preferably 8.5— 12.5. 

The fixing temperature is governed by the 
reactivity, i.e. the magnitude of the constant 
of the hydrolysis rate. Dyes having a high 
constant of hydrolysis rate at 20°C and pH 

35 10.5 can be fixed at 15— 25°C, while for dyes 
of lower hydrolysability, fixatt(m must be 
carried out at temperatures of 30— W*C 

In the case of dyes of low hydrolysability 
containing a didiloropyrimidyl-5-carbonyl- 

40 group of the formula 



instead of inoeasing the fixing temperature, a 
fixaticm catalyst the focmuhi 

I 

N— R, 
! 

45 wherein represents methyl or — NH3, 
3nd Ri and R^ each represent methyl or R^ 



and Re together with N form a pyrrolidyl or 
piperidyl radical, or 

R4, R.5 and Rg together with N form the radical 
of triethylene-diamine, can be used, prefer- 50 
ably in approximately equimolecular amounts. 
The chlorine atoms of such dyes reaa with 
catalysts of this formula to form a quaternary 
ammonium group having very high reactivity. 

SuitaWe dyes belonging to the reactive class 55 
are, fw mstanc^ water-soluble, preferably 
metal-free, metallisable or metallised dyes of 
the m<Mio-, dis- or poly-azo series, water- 
soluble dyes of the anthraquinone, pyrazolcMie, 
nitro, stilbcaie, di- ot tri-arylmethane, azine^ 60 
oxazine, thiazine, perinone, naphthoquinone, 
indigo, quinonaphtfaalone, xanthene, acridine, 
quinoline or phthalocyanine series. 

In the following examples die pans and 
percentages are by weight and the tempera- 65 
tures in degrees centigrade. 

Example 1. 
Mercerised cotton fabric is padded with a 
scdution at room temperature containing, per 
100 parts of water, 2 parts of the dye of the 70 
fonnula 

cOOx ■ 

^^^^ 



and the fabric expressed to a pick-up of 70%, 
The padding is contmnously fixed in 30 
seconds at 40° m a soltttbn %A 15 parts of 
anhydrous sodium sulphate and 0.2 part <tf 
sodium hydroxide in 100 parts of water ccm- 
tained in a roller vat^ die solutkiD having a 
pH of 11.85. The unfixed proportion of dye 
is then removed from the fabric by rinsing 
in cold and warm water followed by soaping 
at the boH A reddish blue dyeing is obtained 
which has good light and wet fastness pro- 
perties, e.g. good washing fastness. 

When 1 part of sodium metasilicate is used 
in place of 0.2 part of soditan hydroxide, 
equally good results are obtained 
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Example 2. 
Cotton fabric, previously bleached and 
treated with a sodium hydnxdde solution is 90 
padded at room temperature ixdth a solntion 
containing per 100 parts of water 0.5 part of 
ccmimon ssdt and 2 parts of the dye of the 
formula 





and expressed to contaift 6Sy„ «f its wa^ 
of the Uqudr. After ixitennediate drymg to 
padding a continuously fixed in 3D 
in a idler vat containing a sdution of 20 
parts <rf common salt and 02 part <rf sodi^ 
hydroxide in 100 parts of water at 40°, the 
pH of the solution bemg 1135. The unfixed 



dye is removed by cold and warm rinsing and 
soaping at the boiL A red dyeing widx good 
wet fasmess properties is obtained. 

Equally good results are obtained with the 
condensation products of 254Kiichloropyrimj- 
dine- or 2,4-dichloro^methylpyrimidinep5- 
carbonylchloride and the following dyes: 
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15 



20 



25 



A l-amint>4-(4'-aminophenyla£aino)- 
anthraquinone-2,3''j5/8-tri 
sulphonic add 

B Copper phdidocyanine-3,3'3''" 
trisu^honic add-3 '"-sulphonic 
acid-Cmetaaminophenylamidc). 

C l:2-cobalt complex compound <rf 
l.hydroxy-2-(2'-hydro3qr-5'- - 
nitrophcnylazo)-6HU^^ 
lene-333^-disulphoaic add 

D 1^2',5'-didilorophenyl>3- 
nKthyl-4-(3''-aniinophcnyiazo)-5- 
pyra2olQne-4',6"-disu^honic acid 



Shade 

greenish 
blue 



turquoise 



brown 



greenish 
yellow 
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Example 3. 

Mercerised cotton fiibric is padded at room temperature with a solution of 15 parts of 
urea and 2 parts of die dye of the formila 



SOlf 




c. ■ 
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^ 100 parts of water, and expressed- 1» a 
35 picfc-up of 80%- The padding is fixed m 30 
seconds in a roller vat in a solution having a 
pH of 11.85 and contanang 60 parts of calcm- 
ed sodmm sulphate and 2 parts of sodium 
hydroxide per litre water at 40°* The pro- 



portion of unfixed dye is cleared from the 
fabric by rinsing in cold and warn water 
and subsequent soaping at the boil. The fabnc 
is dyed to a scarlet shade \diich has good bght 
and wet fastness pr<^)erties, e,g. good wash 
^stness. . 
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Example 4. 

Mercerised couoa fabric is padded at 25^ water 2 parts of the monoazo dye of the for- 
with a solution coataining per 100 parts of mula 5 




and expressed to a pick-up of 70%. Fixation 
is effected by a passage of 15 seconds through 
a sohition at 40^ containing ISO parts of caSU 

10 dned sodium sulphate and 2 parts of sodium 
hydroxide per litre water, the pH of ^ solu- 
tion being 11.85. The dyed goods are rinsed 
in c<dd and warm water, soaped for 13 
minutes in a solution of 1 g/1 sodium dode- 

15 cyltri^ycol ether sulphate and 1 g/1 sodium 
carbcnate at 95 — 100°, rinsed again and dried. 
A ydlow,dye fast to light and wet treatments 
is obtained. 
Equally good results are obtained with dyes 

20 of the same general constitution which bear 



in the cyanuric ring in place of 
C2H4 — OH a different group, e.g. 



-NH— 



NH 



S03N< 



Example 5. 
Mercerised cotton fabric is padded at room 
temperature with a solution 1 part of the 
monoazo dye of the formula 



25 
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30 per 100 parts of water, and expressed so as to 
contain 70% of its weight of the liquor. The 
padding is fixed on a roller vat by treatment 
for 30 seconds at 40° in a solution having a 
pH of 12.25 and containing 200 g/1 calcined 

35 sodium sulphate, 40 g/1 sodium metasilicate 
and 20 g/1 asymmetrical dimethylhydrazine, 
and is then rinsed in cold and warm water, 
soaped for 10 minutes at 100°, rinsed agam 
and dried. A greenish yellow dyeing is obtained 

40 whidh is fast to lig^t and wet treatments. 

WHAT WB CLAIM IS:— 

1. A process for die dyeing and {^ting 
of cellulosic textile materials with reacdve 
dyes, which arc applied at 15 — 40°C and fix- 
45 ed at 15— 40°C in an alkaline medium, which 
process consists in the use of a reactive dye 
of moderate substantivity as hereinbefore de- 
fined which contains a dichloropyrimidyl-5*- 
carbcmyl-group of the formula 



w a ladkal of die formnla 



45 
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wherein X represents a habgen-substimted 
bridge member of the 1,3-diazine series, e.g. 
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Y represents an oxygen atom ^ an uniaa 

groups whidi may be alkylatecl, 

Ri represents — NHaj and 
5 R2 and R3 each represent methyl or R2 and Ra 

together with N form a pyrrolidyl or piperidyl 

radical (when Y represents an oxygea atom the 

quatemation can be effected in die fixing bath. 

itseK) or 
10 a radical of the formula 



.e 



15 



20 



25 



30 
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wherein 

V represents an oxygen or sulphur atom 
a substituted or unsubidtuted imino groiqja 

W represents hydrogen or a substituted or 
unsubsthuted alkyl, aial^U cydoalkjd or ar^ 
radical and , 

Ri andRs and Ra bave themeanmgs ascrib- 
ed to them above, being a reacdve dye whose 
constant of hydrolysis rate at tlie fiing tem- 
perature and at a pH vdne of 10.5 is greater 
than 5X10^ min. — and carrying ont die 
fixation in the pH range of from 8 to 14. 

2. A process according to Claim 1 where- 
in the fixation is carried out without inter- 
mediate drying. ^,.11. 

3. A process according to Qami 1, wnerfr- 
in the fixation is carried out with intermcdiaie 
drying. 

4. A process according to any <rf Claims 1 
ro 3, wherein the fixation is carried out durmg 
5 to 60 seconds. 



5. A process according to Claim 4> where- 
in tiic fixation is carried out during S to 10 

35 sMonds. 

6. A i^ocess according to any one of dauns 

1 to 5, wherein the fixation is carried out in 
the pH range of from 8.5 to 12.5. 



7. A process according to any of Claims 
1 to 6, wherein a dye containing a dichloro- 
pyrimidyl-5-carbonyl-group of the formula 



is used and wherein a fixation catalyst of die 
fomoada 

N— Rs 



40 



is employed) 
wherein 

R^ represents mediyl or — NHa, * 

R^ and Rc each represent methyl or Rj and 
R^ togcdicr with N form a pyrrolidyl or pipe- 
ridyl radical, 

or Ri, R« and R^ t(^ether with N form the 
radical of triethylenediamine. 

8. A process according to Claim 1, where- 
in a dye containing a radical of the formula 

— 0— X— a 

is used and the quatemisation is effected in 
the fixation baiji itself widi a compound of 
die fom^ula 

i-R, 

I ■ 

wherein X, Ri, Ra and R3 have the meanings 
ascribed to them in Claim 1. 
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9. A process iot the dyeing and printing 
<tf cellulosic textUe materials with reactive 
dyes substantially as herein described and as 
illustrated in any of Example 1 to 5. 

5 10. RlamentSj loose fibres or woven or 
knitted fabrics of natural cellulose, e.g. of cot- 
ton, mercerised cotton at linen, or of regene- 
rated cellulose, e.g. viscose filament or staple 
fibre, cuprammonium rayon, or blended yams 

10 or fabrics or other articles composed of one 



of the aforenamed fibres and a natural or syn- 
thetic polyamide fibre, e.g. wod, silk, nylcm, 
or a polyester or acrylic fibre which have been 
dyed or printed according to a process daini- 
ed in any one o f Oaims 1 to 9. 

MEWBURN ELLIS & CO., 
Chartered Patent Agents, 
70/72, Chancery Lane, 

London, W.C.2, 
Agents for the Applicants. 
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